
International Center fInternational Center for or Integrated Water Integrated Water 
Resources Management (ICIWaRM)Resources Management (ICIWaRM)

Hosted by the:Hosted by the:

Institute for Water Resources (IWR)Institute for Water Resources (IWR)

In Partnership with:In Partnership with:

A consortium of U.S. Universities led by: A consortium of U.S. Universities led by: 

The University of Arizona (SAHRA)The University of Arizona (SAHRA)

and Professional Organizations led by: and Professional Organizations led by: 

The American Society of Civil Engineers (ASCEThe American Society of Civil Engineers (ASCE--EWRI)EWRI)

““ Water Science Forum 2008Water Science Forum 2008 ””
Eugene Eugene StakhivStakhiv

Technical Director Technical Director ICIWaRMICIWaRM
&  US Director, IJC&  US Director, IJC

International Upper Great Lakes StudyInternational Upper Great Lakes Study



FollowFollow--on to Prof. Valdeson to Prof. Valdes’’ MessagesMessages
�� Many new technologies are on the horizon,Many new technologies are on the horizon,
(but need vetting, applications, coordination, (but need vetting, applications, coordination, 
and translation into and translation into BMPBMP’’ss))

�� Science needs translation and simplificationScience needs translation and simplification for for 
use by water practitionersuse by water practitioners

�� Traditional methods for Traditional methods for diffusiondiffusion of knowledge of knowledge 
need to be need to be transformedtransformed andand acceleratedaccelerated

�� UNESCO IHPUNESCO IHP--VII program (2008VII program (2008--2013) sets 2013) sets 
new science goals; in coordination with their new science goals; in coordination with their 
Centers which are theCenters which are the engines of tech transferengines of tech transfer

�� ICIWaRMICIWaRM is designed to be the USis designed to be the US--based based 
UNESCO Center which will focus onUNESCO Center which will focus on integrating integrating 
the best available science with the best available science with ‘‘Best Best 
Management PracticesManagement Practices’’ ((BMPBMP’’ss) aimed at mid) aimed at mid--
level Ministry technical staff.level Ministry technical staff.



NRC Report (2008): NRC Report (2008): ‘‘Integrating Integrating MultiscaleMultiscale
Observations of US WatersObservations of US Waters””

�� Many key hydrologic processes cannot be readily Many key hydrologic processes cannot be readily 

observed (e.g. groundwater recharge, evaporation)observed (e.g. groundwater recharge, evaporation)

�� Satellite imagery is qualitative, poorly verified, and Satellite imagery is qualitative, poorly verified, and 

dispersed among agencies and data centersdispersed among agencies and data centers-- not not 

readily available readily available –– even to other federal agencieseven to other federal agencies

�� SpaceborneSpaceborne sensors do not directly observe many sensors do not directly observe many 

environmental variables environmental variables –– indirect estimatesindirect estimates

�� Costly groundCostly ground--based systems are required for based systems are required for verificverific..

�� Integration of observations and realIntegration of observations and real--time data time data 

requires a cyberrequires a cyber--infrastructure that is not currently in infrastructure that is not currently in 

use or even designed.use or even designed.

�� Data assimilation from process models, remote Data assimilation from process models, remote 

sensing data and insensing data and in--situ measurements is still a dreamsitu measurements is still a dream

�� CUAHSI HIS is a good beginning, CorpsCUAHSI HIS is a good beginning, Corps’’ CWMS.CWMS.



UNESCO Water Family UNESCO Water Family -- SStrengtheningtrengthening
tthe role he role oof the IHP Centres f the IHP Centres 

IHP IGC IHP IGC –– XVII Resolutions 1& 7XVII Resolutions 1& 7
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THEME V:THEME V:
Water EducationWater Education

for Sustainable Developmentfor Sustainable Development

Associated 
IHP Programs

THEME IV:THEME IV:
Water and Life Support SystemsWater and Life Support Systems

THEME III:THEME III:
Ecohydrology for SustainabilityEcohydrology for Sustainability

THEME II:THEME II:
Strengthening Water GovernanceStrengthening Water Governance

for Sustainabilityfor Sustainability

THEME 1:THEME 1:
Adapting to the Impacts of Global Changes Adapting to the Impacts of Global Changes 

in River Basins & Aquifer Systemsin River Basins & Aquifer Systems

EducationEducation & C& Capacity Buildingapacity Building

HydrologicalHydrological
ResearchResearch

Water ResourcesWater Resources
MManagementanagement

New Initiatives:
I, III, IV, VKey Ongoing 

Initiatives

IHPIHP--VII Core Themes & CrossVII Core Themes & Cross--Cutting Cutting 
and Associated Programs and Associated Programs 



ICIWaRM Host Organization & Mission ICIWaRM Host Organization & Mission 

�� The overall mission of ICIWaRM is The overall mission of ICIWaRM is 

““The advancement of the science and The advancement of the science and 

practice of integrated water resources practice of integrated water resources 

management (IWRM)management (IWRM) to address water to address water 

security and other watersecurity and other water--related challenges related challenges 

by regional and global action, through by regional and global action, through new new 

knowledge, innovative technologies, knowledge, innovative technologies, 

collaborative interdisciplinary scientific collaborative interdisciplinary scientific 

research,research, networking, training and capacity networking, training and capacity 

development, within the framework of development, within the framework of 

UNESCOUNESCO’’s International Hydrological s International Hydrological 

ProgrammeProgramme (IHP)(IHP)””..



Sustainable 
Development

Environmental 
Policy

(Water Quality, 
Environmental Flows)

Transportation 
Policy

(Navigation)

Agriculture Policy
(Irrigation)

Ocean Policy
(Commercial Fisheries)

National Energy Policy
(Hydro Power)

CZM
Flood Plain 

Management
•Structural
•Non-Structural
•Insurance
•Tax Incentives
•Environment
•Relocation
•Zoning/Mapping
•Regulatory

Watershed 
Management

IWRM
National Water Policy

•Irrigation
•Flood Control
•Hydropower
•Water Quality
•Water Supply
•Navigation
•Urban Drainage
•Recreation

TRADE

Policies



IntegratedIntegrated Water Resources Water Resources ManagementManagement

�� IntegratedIntegrated: coordinated, internally : coordinated, internally 
consistent, comprehensive, consistent, comprehensive, 
collaborative, collaborative, 

�� Management:Management: implementation of implementation of 
policies, laws, regulations, policies, laws, regulations, applied applied 
science and engineering science and engineering ‘‘best best 
management practicesmanagement practices’’ in a in a 
coordinated, consistent manner.coordinated, consistent manner.

�� Equity, Efficiency, Environment, Equity, Efficiency, Environment, 
EngineeringEngineering



Key Differences in IWRM Goals:  Key Differences in IWRM Goals:  
Developing & Developed NationsDeveloping & Developed Nations

DevelopedDeveloped
�� Comprehensive planningComprehensive planning

�� Resource use efficiencyResource use efficiency

�� Regulatory/Legal focus Regulatory/Legal focus 

�� Flood control, navigation, Flood control, navigation, 
multipurpose storagemultipurpose storage

�� Private Sector InvestmentPrivate Sector Investment

�� EcorestorationEcorestoration/biodiversity/biodiversity

�� Watershed Mgmt/ProtectionWatershed Mgmt/Protection

�� Hazard Risk reduction plansHazard Risk reduction plans

�� Recreation & EstheticsRecreation & Esthetics

�� Transparency/AccountabilityTransparency/Accountability

�� Participatory planningParticipatory planning

�� Advanced technologiesAdvanced technologies

DevelopingDeveloping
�� Poverty reductionPoverty reduction

�� Access to clean waterAccess to clean water

�� WomenWomen’’s roles promoteds roles promoted

�� Irrigation/drainage Irrigation/drainage 

�� Water Supply/SanitationWater Supply/Sanitation

�� Public sector investmentPublic sector investment

�� Waterborne diseasesWaterborne diseases

�� Rural DevelopmentRural Development

�� Humanitarian disaster relief Humanitarian disaster relief 

�� Water User associations for Water User associations for 
operation and maintenanceoperation and maintenance

�� ““AppropriateAppropriate”” technologiestechnologies
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Rainfall & GDP growth: Ethiopia 1982-2000
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Rainfall & GDP growth: Zimbabwe 1978-1993

Economy-wide impacts



Contribute to the development & Contribute to the development & 
advocacy of IWRM principles advocacy of IWRM principles 
and best management and best management 
practices,practices, focusing on focusing on 
institutional, engineering,  institutional, engineering,  
planning and evaluation issues.planning and evaluation issues.

Undertake Undertake capacitycapacity --developmentdevelopment
focusing on training for implementing focusing on training for implementing 
IWRM at both watershed and IWRM at both watershed and 
national levels, particularly in national levels, particularly in 
Latin America, Africa & Asia, Latin America, Africa & Asia, 
working closely in collaboration working closely in collaboration 
among UNESCO centersamong UNESCO centers
towards joint problemtowards joint problem--solving.solving.

Foster Foster research, tech  research, tech  
development and development and 
technology transfertechnology transfer of of 
models and methodsmodels and methods
that enhance IWRM .that enhance IWRM .

IWRM PracticeIWRM Practice

Water EducationWater Education Water ScienceWater Science

ICIWaRM:

International

Center for Integrated 

Water Resources 

Management

Technology Transfer

Technology Transfer

BMPBMP’’ss

Capacity Development

Capacity Development

ICIWaRM ICIWaRM -- Program GoalsProgram Goals



ICIWaRM Core Organizations ICIWaRM Core Organizations 
and Partnersand Partners

Hydrologic Engineering Hydrologic Engineering 
Center (HEC)Center (HEC)
DAVIS,CADAVIS,CA ICIWaRM Secretariat, ICIWaRM Secretariat, 

Alexandria, VAAlexandria, VA
University University of of 
ArizonaArizona

Oregon State Oregon State 
UniversityUniversity

Colorado Colorado 
State UniversityState University

Florida Atlantic UniversityFlorida Atlantic University

Univ of New HampshireUniv of New Hampshire

ASCEASCE

AWRAAWRA

Water Science / Academic SectorWater Science / Academic Sector

Southern Southern 
Illinois UnivIllinois Univ

University of Florida University of Florida 

Harvard UniversityHarvard University

Johns Hopkins UniversityJohns Hopkins University

USA Institute for Water Resources (IWR)USA Institute for Water Resources (IWR) Professional Practice / NGO SectorProfessional Practice / NGO Sector

Participating Universities Participating Universities -- IWRM IWRM 
Masters Degree ProgramMasters Degree Program

The Nature The Nature 
Conservancy Conservancy 

Global Water PartnershipGlobal Water Partnership
Waterborne Waterborne 
Commerce Statistics CenterCommerce Statistics Center
New Orleans, LANew Orleans, LA



Corps Water Management System Corps Water Management System 
(CWMS) Modernization Plan(CWMS) Modernization Plan

��Improved RealImproved Real--Time Time 
Decision Support for Decision Support for 
Water ManagementWater Management

��700+ Multipurpose 700+ Multipurpose 
Reservoirs and Flow Reservoirs and Flow 
Control Structures, Control Structures, 
Thousands of Miles of Thousands of Miles of 
LeveesLevees

��Expanded Expanded 
Corporate WebCorporate Web--
Based InformationBased Information

��Standardized Standardized 
Corporate Corporate 
Hardware/Software Hardware/Software 
Class Class IVIV AISAIS



CWMS Software Integrates the Processing CWMS Software Integrates the Processing 
from Data to Water Management Decisionsfrom Data to Water Management Decisions

Data Processing
Data Storage

ModelingObserved 
Data

Water Control 
Management 
Decisions

Instructions

SERVERS

Public and 
CooperatorsField Office

Weather
Forecast



El Dorado Irrigation District (EID)  ‘Drought Dashboard’

Daily dashboard gathers information, calculates drought index, tells decision 

makers what stage of drought they’re in, what the chances of  drought in the next 

two months, Gage is intuitive, like gas gauge, 

but sophisticated; it displays a 

normalized index of days supply 

remaining adjusted for 

characteristic supplies and 

demands for the current date.  

You can tell at a glance whether 

you’re close to a different stage.

Drought curtailment rules were developed 

with decision makers and stakeholders, 

assessing likely frequency of curtailments, 

false positives and true negatives (drought 

happens, index doesn’t trigger curtailment). 

PowerPoint documentation of rules are 

embedded in the Excel model.  Anyone with 

Excel can use the model.
Some information is entered by 

hand, some is fetched 

automatically by Excel from 

internet pages



�� ICIWaRM HomepageICIWaRM Homepage http://www.ICIWaRM.ushttp://www.ICIWaRM.us

�� IWRIWR’’ss HomepageHomepage http://www.iwr.usace.army.mil/http://www.iwr.usace.army.mil/

�� Key Key ICIwARMICIwARM POCPOC’’ss: : 

�� Bob Bob PietrowskyPietrowsky, Director, Director

�� Eugene Eugene StakhivStakhiv, Technical Director, Technical Director

�� Jim Jim ShuttleworthShuttleworth & Juan Valdez, Univ AZ, Lead, Water& Juan Valdez, Univ AZ, Lead, Water
Science Science –– Academia NodeAcademia Node

�� Kyle Schilling, ASCEKyle Schilling, ASCE--EWRI, Lead, Professional Practice NodeEWRI, Lead, Professional Practice Node

ICIWaRM Points of ContactICIWaRM Points of Contact



Finis-Thanks 
(Questions?)


